
J  

A 2  

Europaisch.es  Patentamt 

European  Patent  Office  ©  Publication  number:  0 1 7 5   4 8 5  
A P  

Office  europeen  des  brevets  r^e- 

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85305893.1  ©  Int.  CI.4:  C  11  D  17/00,  A  61  K  7 /08 ,  

^   A 6 1 K 7 / 5 0  
@  Date  of  filing  :  1  9.08.85 

@  Priority:  21.08.84  GB  8421196  ®  Applicant:  RECKITT&  COLMAN  PRODUCTS  LIMITED, 
P.O.  Box  26  1-17  Burlington  Lane,  London  W4  2RW  (GB) 

@  Inventor:  Cook,  Robert  Victor,  1  1  Greenleas,  Aston  on 
®  Date  of  publication  of  application:  26.03.86  Trent  Derby,  DE7  2UQ  (GB) 

Bulletin  86/13  Inventor:  Pool,  Hazel,  21  1  Lambourn  Drive,  Allestree 
Derby,  DE3  2UR  (GB) 

@  Representative  :  Allard,  Susan  Joyce  et  al,  BOULT, 
@  Designated  Contracting  States  :  AT  BE  CH  DE  FR  GB  IT  WADE  &  TENNANT  27  Furnival  street,  London  EC4A  1  PQ 

LILUNLSE  (GB) 

@  Shampoo  compositions. 

  Hair  or  body  shampoo  having  an  upper  aqueous  layer  and 
a  lower  aqueous  layer  which  are  temporily  dispersible  one  in 
the  other  upon  agitation  of  the  composition  and  wherein  each 
layer  is  miscible  with  water  in  substantially  all  proportions.The 
upper  has  dissolved  therein  at  least  one  detergent.  The  lower 
layer  contains  a  sequestering  agent  such  as  certain  or- 
ganophosphates,  aminocarboxylic  acids  and/or  pollyhydroxy- 
carboxylic  acids  containing  5  to  7  carbon  atoms.  The  composi- 
tions  have  cleansing  properties  and  impart  a  conditioning 
effect. 



T h i s   s  i n v e n t i o n   r e l a t e s   to   a q u e o u s   c l e a n s i n g  

c o m p o s i t i o n s   h a v i n g   at  l e a s t   two  d i s t i n c t   w a t e r - m i s c i b l e  

l i q u i d   p h a s e s .  

M u l t i p h a s e   l i q u i d   c l e a n s i n g   c o m p o s i t i o n s   c o n t a i n i n g  

w a t e r   f o r   b a t h   or  s h o w e r   use  and  f o r   c l e a n s i n g   h a i r   h a v e  

been  p r o p o s e d .  

Some  of  the   p r i o r   a r t   c o m p o s i t i o n s   have  r e l i e d   upon  t h e  

i n c l u s i o n   of  a  h y d r o c a r b o n   o i l   or  s i m i l a r   o i l y   c o m p o n e n t  

w h i c h   i s   s u b s t a n t i a l l y   i m m i s c i b l e   w i t h   w a t e r   a n d  

c o n s e q u e n t l y   f o r m s   a  s e p a r a t e   l a y e r   a f t e r   a  s i m p l e   m i x t u r e  

t h e r e o f   w i th   w a t e r   has  been  a l l o w e d   to  s t a n d   u n d i s t u r b e d .  

In  o t h e r   p r i o r   a r t   c o m p o s i t i o n s ,   f o r   e x a m p l e   t h o s e  

d i s c l o s e d   in  B r i t i s h   s p e c i f i c a t i o n  N °   1 2 4 7 1 8 9 ,   s u b s t a n t i a l  

c o n c e n t r a t i o n s   of  h y d r o x y l i c   s o l v e n t s   s u c h   as  t h e   l o w e r  

a l i p h a t i c   a l c o h o l s   h a v e   b e e n   i n c l u d e d .   W h i l s t   s u c h  

h y d r o x y l i c   c o m p o u n d s   are  t h e m s e l v e s   m i s c i b l e   wi th   w a t e r   i n  

m o r e   or  l e s s   a l l   p r o p o r t i o n s ,   in  t h e   p r e s e n c e   of  a q u e o u s  

s u r f a c t a n t s   s o l u t i o n s   c o n t a i n i n g   w a t e r - s o l u b l e   i n o r g a n i c  

s a l t s   a  " s a l t i n g   o u t "   e f f e c t   o c c u r s   w h i c h   r e s u l t s   in  a 

m u l t i p h a s e   c o m p o s i t i o n   from  which   two  d i s t i n c t   l i q u i d   l a y e r s  

s e p a r a t e   when  a  p r e v i o u s l y   s h a k e n   m i x t u r e   is  a l l o w e d   t o  

s t a n d   u n d i s t u r b e d .  

Three   phase   l i q u i d   m i x t u r e s   which   a re   a  c o m b i n a t i o n   o f  

t h e   a b o v e   t h a t   is  h a v i n g   two  a q u e o u s   p h a s e s   a c h i e v e d   by  

" s a l t i n g   o u t "   w i t h   a  s u p e r n a t a n t   o i l   l a y e r   h a v e   b e e n  

p r o p o s e d .   F u r t h e r m o r e ,   t h r e e   p h a s e   l i q u i d   m i x t u r e s   h a v e  

a l s o   been  p r e p a r e d   by  a d m i x i n g   a  s i n g l e   a q u e o u s   phase   w i t h  

h y d r o c a r b o n   o i l s   and  c e r t a i n   s i l i c o n e s   w h i c h   l a t t e r   a r e  



i m m i s c i b l e   both   w i th   h y d r o c a r b o n   o i l s   and  w a t e r .  

The  f i r s t   m e n t i o n e d   g r o u p   of  p r i o r   a r t   c o m p o s i t i o n s  

s u f f e r s   from  the   d i s a d v a n t a g e s   f i r s t l y   t h a t   both   p h a s e s   a r e  

n o t   m i s c i b l e   w i t h   w a t e r   in  a l l   p r o p o r t i o n s ;   s e c o n d l y ,   a n  

e x c e s s   of  o i l   in  a  shampoo  can  be  u n d e s i r a b l e   e s p e c i a l l y   f o r  

p e o p l e   w i t h   n a t u r a l l y   o i l - r i c h   heads   of  h a i r ;   f u r t h e r ,   o i l  

t e n d s   to  be  d e p o s i t e d   on  t h e   h a i r   l e a d i n g   to  u n s i g h t l y ,  

g r e a s y   h a i r   t h a t   is   u n a t t r a c t i v e   even   on  h a i r   t h a t   i s  

n a t u r a l l y   no t   o i l   r i c h .   Even  f o r   t h o s e   h a v i n g   r e l a t i v e l y  

" d r y "   h a i r   t h e   p a t h   to   i m p r o v e d   m a n a g e a b i l i t y   i s   n o t  

n e c e s s a r i l y   via   t he   mere  a d d i t i o n   of  o i l s   to  the  h a i r .  

The  s e c o n d   m e n t i o n e d   g roup   of  p r i o r   a r t   c o m p o s i t i o n s   i n  

wh ich   both   p h a s e s   a re   m i s c i b l e   w i th   w a t e r   in  s u b s t a n t i a l l y  

a l l   p r o p o r t i o n s ,   s u f f e r   from  the  d i s a d v a n t a g e s   f i r s t l y ,   o f  

the   u n d e s i r a b l e   s m e l l   of  a l c o h o l   t h a t   needs   to  be  masked   a n d  

w h i c h   can   l e a d   to   u n w a r r a n t e d   f o r m u l a   m o d i f i c a t i o n s  

d e t r i m e n t a l   to  p e r f o r m a n c e ;   s e c o n d l y ,   the   i n c l u s i o n   of  much  

a l c o h o l   t e n d s   to  have  a  d e n a t u r i n g   e f f e c t ,   even  on  n a t u r a l l y  

g r e a s y   h a i r ,   by  s t r i p p i n g   of  the   n a t u r a l   o i l s   from  the  h a i r  

s h a f t .   It  w i l l   be  a p p r e c i a t e d   t h a t   fo r   t h o s e   w i t h   n a t u r a l l y  

" d r y "   h a i r   s u c h   s t r i p p i n g   of  m e a g r e   n a t u r a l   o i l s   is   h i g h l y  

u n d e s i r a b l e ;   t h i r d l y ,   such  a l c o h o l - r i c h   c o m p o s i t i o n s   t e n d  

to  have  low  v i s c o s i t i e s ,   l e a d i n g   to  i n c o n v e n i e n c e   in  u s e .  

The  t h i r d   m e n t i o n e d   g r o u p   of  p r i o r   a r t   c o m p o s i t i o n s  

s u f f e r s   f rom  t h e   d i s a d v a n t a g e s   to  be  e x p e c t e d   f rom  a 

c o m b i n a t i o n   of  t h e   two  t y p e s   of  c o m p o s i t i o n .   M o r e o v e r   t o  

add  a  f u r t h e r   w a t e r - i m m i s c i b l e   m a t e r i a l   does   not  m i t i g a t e  

the   i l l   e f f e c t s   of  an  o i l y   c o m p o s i t i o n .  

In  o u r   c o p e n d i n g   B r i t i s h   P a t e n t   A p p l i c a t i o n   N o .  



8 4 0 2 6 8 6 ,   we  have   p r o p o s e d   to  m i t i g a t e   t h e   a b o v e m e n t i o n e d  

d i s a d v a n t a g e s   by  c o m b i n i n g   a q u e o u s   s u r f a c t a n t s   h a v i n g   a  h i g h  

f o a m i n g   p o t e n t i a l   w i t h   an  a q u e o u s   s o l u t i o n   of  s o d i u m  

h e x a m e t a p h o s p h a t e   to  p r o d u c e   a  two   l a y e r   c o m p o s i t i o n   i n  

w h i c h   b o t h   l a y e r s   a r e   m i s c i b l e   w i t h   w a t e r   in  a l l  

p r o p o r t i o n s .   An  e f f e c t i v e   t w o - l a y e r   s h a m p o o   c o m p o s i t i o n ,  

f o r   use   i n t e r   a l i a   on  t h e   h a i r ,   i s   t h u s   a c h i e v e d   w i t h o u t  

r e c o u r s e   to  the   use  of  o i l s   or  h y d r o x y l i c   s o l v e n t s .   It  h a s  

to  be  o b s e r v e d   t h a t   m i n i m a l   a m o u n t s   of  l o w e r   a l i p h a t i c  

a l c o h o l s ,   s i g n i f i c a n t l y   b e l o w   2%  w/w  of   t h e   t o t a l  

c o m p o s i t i o n   a re   a d m i t t e d   in  the  c o m p o s i t i o n s   the   s u b j e c t   o f  

the   a b o v e m e n t i o n e d   B r i t i s h   P a t e n t   A p p l i c a t i o n ,   for   e x a m p l e  

to  a s s i s t   the   s o l u b i l i s a t i o n   of  c o s m e t i c   c o m p o n e n t s   such  a s  

p e r f u m e s   and  o t h e r   a d d i t a m e n t s   of  an  o i l y   n a t u r e .  

U . S . - A - 3 3 1 3 7 3 5   d i s c l o s e s   t h e   u se   of   0 . 2 - 5 %   o f  

p h o s p h o n o - c o m p o u n d s ,   in  p a r t i c u l a r   a l k y l p h o s p h o n o - a c e t i c  

a c i d s   in  c o n j u n c t i o n   wi th   10-30%  of  c e r t a i n   n o n - s o a p   a n i o n i c  

s u r f a c t a n t s   which   are  a l l   d i s s o l v e d   in  w a t e r   to  form  a  c l e a r  

h o m o g e n e o u s   s o l u t i o n   which   is  u s e f u l   as  a  h a i r   c o n d i t i o n i n g  

s h a m p o o .   The  s p e c i f i c a t i o n   d o e s   no t   d i s c l o s e   m u l t i p h a s e  

c o m p o s i t i o n s .  

I t   is  known  t h a t   t h e   c o n d e n s e d   p h o s p h a t e s ,   s u c h   a s  

s o d i u m   h e x a m e t a p h o s p h a t e ,   u n d e r g o   s l o w   h y d r o l y s i s   in  a n  

a q u e o u s   med ium.   Such  h y d r o l y s i s   can ,   in  some  c a s e s ,   l e a d   t o  

u n s i g h t l y   p r o d u c t s   w h i c h   may  no t   be  a t t r a c t i v e   to  t h e  

u l t i m a t e   u s e r   of  a  shampoo  c o m p o s i t i o n   n o t w i t h s t a n d i n g   t h a t  

i t s   e f f i c a c y   as  a  s h a m p o o   is   t h e r e b y   u n i m p a i r e d .   S i n c e  

e l e v a t e d   t e m p e r a t u r e s   such  as  may  be  e n c o u n t e r e d   for   e x a m p l e  

d u r i n g   s t o r a g e ,   i n c r e a s e   the   r a t e   of  h y d r o l y s i s ,   the   d e f e c t  



d e s c r i b e d   i s   s  c o n s i d e r e d  u n d e s i r a b l e   in  a  c o s m e t i c  

p r e p a r a t i o n .  

We  have   now  f o u n d   t h a t   l i q u i d   m u l t i p h a s e   c l e a n s i n g  

c o m p o s i t i o n s ,   t h e   s e p a r a t e   l i q u i d   p h a s e s   of  w h i c h   a r e  

m i s c i b l e   w i t h   w a t e r ,   and  which   are   s a t i s f a c t o r y   f o r   b a t h   o r  

s h o w e r   use   and  as  h a i r   s h a m p o o s   may  be  p r e p a r e d   w i t h o u t  

r e c o u r s e   to  the  use  of  the   a b o v e m e n t i o n e d   o i l s ,   h y d r o x y l i c  

s o l v e n t s   or  sod ium  h e x a m e t a p h o s p h a t e .  

A c c o r d i n g l y   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   l i q u i d  

c l e a n s i n g   c o m p o s i t i o n s   c o m p r i s i n g   w a t e r ;   at   l e a s t   o n e  

s u r f a c t a n t ;   and  at  l e a s t   one  s e q u e s t e r i n g   a g e n t ,   t h e  

r e l a t i v e   c o n c e n t r a t i o n s   of  t h e   c o m p o n e n t s   b e i n g   so  c h o s e n  

t h a t   t he   c o m p o s i t i o n   has  at  l e a s t   two  d i s t i n c t   l a y e r s   w h i c h  

are   t e m p o r a r i l y   i n t e r d i s p e r s i b l e   upon  a g i t a t i o n   and  w h e r e i n  

e a c h   l a y e r   is  m i s c i b l e   w i t h   w a t e r   in  s u b s t a n t i a l l y   a l l  

p r o p o r t i o n s .  

The  c o n c e n t r a t i o n   of  s u r f a c t a n t   is  p r e f e r a b l y   up  to  50% 

by  w e i g h t   of  the   t o t a l   c o m p o s i t i o n .  

The  c o n c e n t r a t i o n   of  s e q u e s t e r i n g   a g e n t   is  p r e f e r a b l y  

up  to  30%  by  w e i g h t   of  the   t o t a l   c o m p o s i t i o n .  

P r e f e r a b l y   t h e   s u r f a c t a n t   c o m p r i s e s   a t   l e a s t   o n e  

a n i o n i c ,   a m p h o t e r i c   or  n o n i o n i c   s u r f a c t a n t   or  a  m i x t u r e  

t h e r e o f .  

More  p r e f e r a b l y   the   s u r f a c t a n t   c o m p r i s e s   at  l e a s t   o n e  

a n i o n i c   s u r f a c t a n t   and  at  l e a s t   one  s u r f a c t a n t   o t h e r   t han   an  

a n i o n i c   s u r f a c t a n t .  

The  a n i o n i c   s u r f a c t a n t   is   p r e f e r a b l y   a  b l e n d   o f  

a n i o n i c   s u r f a c e   a c t i v e   a g e n t s .   G e n e r a l l y ,   t h e   a n i o n i c  

s u r f a c t a n t   or  b l e n d   t h e r e o f   wi 11  be  c h o s e n   so  as  to  y i e l d   a 



h i g h l y   f o a m a n t   c o m p o s i t i o n   be  i t   fo r   b a t h / s h o w e r   use  or  as  a 

h a i r   s h a m p o o .   W h e t h e r   a  s i n g l e   a n i o n i c   or  a  b l e n d   t h e r e o f  

is   u s e d ,   i t   i s   so  c h o s e n   t h a t   i t   has  a  g e n t l e   a c t i o n   on  t h e  

h a i r   when  the   c o m p o s i t i o n   a c c o r d i n g   to  the   i n v e n t i o n   is  t o  

be  u s e d   as  a  hair  s h a m p o o .   F u r t h e r m o r e ,   f o r   use  as  hair  r  

s h a m p o o s   t h o s e   s u r f a c t a n t s   known  to  have  c o n d i t i o n - e n h a n c i n g  

e f f e c t s   in  use  on  the  h a i r   w i l l   be  c h o s e n .  

I n d i v i d u a l   s u r f a c t a n t s   i n c l u d e   s o a p s ,   f o r   e x a m p l e  

s o d i u m   l a u r e t h - 1 3   c a r b o x y l a t e   and  s o d i u m   t r i d e c e t h - 7  

c a r b o x y l a t e ,   w a t e r - s o l u b l e   s a l t s   of  o r g a n i c   s u l p h u r i c  

r e a c t i o n   p r o d u c t s   h a v i n g   in  t h e i r   m o l e c u l a r   s t r u c t u r e   a n  

a l k y l   or  a l k y l e n e   g r o u p   c o n t a i n i n g   from  a b o u t   8  to  a b o u t   18 

c a r b o n   a t o m s   and   a  r a d i c a l   s e l e c t e d   f r o m   t h e   g r o u p  

c o n s i s t i n g   of  s u l p h o n i c   a c i d   and  s u l p h u r i c   a c i d   e s t e r  

g r o u p s .   I m p o r t a n t   e x a m p l e s   of   t h i s   g r o u p   of   a n i o n i c  

s u r f a c t a n t s   a r e   s o d i u m   and  p o t a s s i u m   a l k y l   s u l p h a t e s   i n  

w h i c h   t h e   a l k y l   g r o u p   is  s i m i l a r   to  or  t h e   same  as  may  b e  

found  in  t a l l o w   or  c o c o n u t   oi l   r e d u c t i o n   p r o d u c t s ;   s o d i u m  

or  p o t a s s i u m   a l k y l   b e n z e n e   s u l p h o n a t e s   which   c o n t a i n   a l k y l  

g r o u p s   w i t h   a b o u t   9  to  a b o u t   15  c a r b o n   a t o m s ;   as  w e l l   a s  

the   e t h o x y l a t e d   d e r i v a t i v e s   of  the   above   m a t e r i a l s   h a v i n g   up 

to  a b o u t   10  m o l e s   of  e t h y l e n e   o x i d e   pe r   m o l e c u l e ;   s o d i u m  

a l k y l g l y c e r y l e t h e r   s u l p h o n a t e s   in  which   the   a l k y l   g r o u p s   a r e  

as  o b t a i n e d   f rom  a l c o h o l s   d e r i v e d   f rom  t a l l o w   or  c o c o n u t  

o i l ;   and  acyl  s a r c o s i n a t e s   i n c l u d i n g   abou t   10  to  abou t   18 

c a r b o n   a t oms   in  the   a l k y l   c h a i n .  

P r e f e r r e d   s u r f a c t a n t s   a r e   m o n o - ,   d i -   and  t r i -  

e t h a n o l a m i n e   and  sod ium  s a l t s   of  a l k y l   s u l p h a t e   in  which   t h e  

a l k y l   c h a i n   c o n t a i n s   a b o u t   12  c a r b o n   a t o m s ,   s o d i u m   a n d  



t r i e t h a n o l a m i n e   s a l t s   of  t h e   s u l p h a t e d   or  s u l p h o n a t e d  

c o n d e n s a t i o n   p r o d u c t  o f   1  mole  c o c o n u t   f a t t y   a l c o h o l   w i th   up 

to  3  moles   e t h y l e n e   o x i d e .  

O t h e r   a n i o n i c   s u r f a c t a n t s   t h a t   may  be  e m p l o y e d   i n c l u d e  

s u l ' p h o s u c c i n a t e s ,   such  as  sodium  p a r e t h - 2 5   s u l p h o s u c c i n a t e .  

I t  w i l l   be  a p p r e c i a t e d   by  t h o s e   v e r s e d   in  the  a r t   t h a t  

w i t h   some  c o m p o s i t i o n s   t h e   a n i o n i c   s u r f a c t a n t   may  b e  

r e p l a c e d   at   l e a s t   in  p a r t   by  an  a m p h o t e r i c   s u r f a c t a n t .  

S u i t a b l e   e x a m p l e s   of  s u c h   a r e   c e r t a i n   g l y c i n a t e s   s u c h   a s  

c o c o a m p h o c a r b o x y g l y c i n a t e ,   c o c o a m p h o g l y c i n a t e ,   AMPHOLAK 

XCG/3  (T rade   Mark)  ex  AMPHOTERICS  INTERNATIONAL,  which   is  a 

b l e n d   of  c o c o a m p h o c a r b o x y g l y c i n a t e   and  a  c o m p l e x   N - c o c o a m i n e  

c a r b o x y l i c   a c i d   of  r e l a t i v e l y   low  m o l e c u l a r   w e i g h t  b e t w e e n  

400  and  800 ,   in  t h e   r a t i o   8 5 : 1 5   by  w e i g h t ;   and  T E A - P E G - 3  

c o c o a m i d e   s u l p h a t e .  

The  s u r f a c t a n t   o t h e r   t h a n   t h e   a n i o n i c   s u r f a c t a n t ,  

h e r e i n   r e f e r r e d   to  as  t h e   o t h e r   s u r f a c t a n t ,   p r e f e r a b l y  

i n c l u d e s   a  n o n i o n i c   s u r f a c t a n t   or  an  a m p h o t e r i c   s u r f a c t a n t  

or  a  b l e n d   t h e r e o f ,   t h a t   is  m i x t u r e s   of  n o n i o n i c   s u r f a c t a n t s  

and  m i x t u r e s   of  a m p h o t e r i c   s u r f a c t a n t s .   F u r t h e r m o r e   b l e n d s  

of  n o n i o n i c   s u r f a c t a n t s   w i t h   a m p h o t e r i c   s u r f a c t a n t s   may  be  

e m p l o y e d   to   a d v a n t a g e .   S i m i l a r l y ,   c e r t a i n   c a t i o n i c  

s u r f a c t a n t s   may  be  i n c l u d e d   in  some  b l e n d s .  

T y p i c a l l y ,   t h e   f o l l o w i n g   s u r f a c t a n t s   f a l l   i n t o   t h i s  

c a t e g o r y ,   c o c o a m i d e   DEA,  PEG-6  c o c o a m i d e ,   o l e a m i d e   DEA, 

l i n o l e a m i d e   DEA,  l a u r a m i d e   MIPA,  P E G - 1 2 0   m e t h y l   g l u c o s e  

d i o l e a t e ,   p o l y o x y e t h y l e n e   p r o p y l e n e   g l y c o l   d i o l e a t e ,   PEG-20  

g l y c e r y l   l a u r a t e ,   PEG-20  g l y c e r y l   s t e a r a t e ,  P E G - 2 0   g l y c e r y l  

o l e a t e ,   p o l y e t h y l e n e   g l y c o l   d i s t e a r a t e s   of  m o l e c u l a r   w e i g h t  



from  a b o u t   1000  to  abou t   10000  a l s o   s i m i l a r   p h o s p h a t e   e s t e r s  

i n c l u d i n g   P P G - 5 - c e t e t h - 1 0   p h o s p h a t e ,   t r i l a u r e t h - 4   p h o s p h a t e ;  

b e t a i n e s ,   such  as  c o c o a m i d o p r o p y l   b e t a i n e ,   l a u r y l   b e t a i n e ;  

c o c o a m i d o p r o p y l   d i m e t h y l a m i n e   b e t a i n e ;   amine   o x i d e s   such  a s  

s t e a r a m i n e   o x i d e ,   c o c o a m i d o p r o p y l  a m i n e   o x i d e ,   N - m y r i s t y l -  

d i m e t h y l a m i n e   o x i d e ,   P E G - l a u r a m i n e   o x i d e ,   d i h y d r o x y -  

e t h y l t a l l o w a m i n e   o x i d e ;   s o m e   s u l t a i n e s   s u c h   a s  

c o c o a m i d o p r o p y l   h y d r o x y s u l t a i n e ;   some  c a t i o n i c   s u r f a c t a n t s  

such  as  q u a t e r n i u m   70,  guar   h y d r o x y p r o p y l t r i m o n i u m   c h l o r i d e ,  

p o l y q u a t e r n i u m   4 .  

The  s e q u e s t e r i n g   a g e n t s   used  in  the  c o m p o s i t i o n s   of  t h e  

p r e s e n t   i n v e n t i o n  m a y  b e   in  t h e   fo rm  of  f r e e   a c i d s   or  n o r m a l  

s a l t s   t h e r e o f .   P r e f e r a b l y   t h e   s e q u e s t e r i n g   a g e n t   i s  

p r e s e n t   in  t h e   fo rm  of  a  n o r m a l   s a l t ,   t h a t   i s   to  say  a  s a l t  

in  which   any  f r e e   a c i d   g r o u p s   a re   e l e c t r i c a l l y   n e u t r a l i s e d  

by  a  s u i t a b l e   a l k a l i   i  m e t a l   ion  or  a  s u i t a b l e   o r g a n i c   b a s e .  

A  b l e n d   of  s e q u e s t e r i n g   a g e n t s   may  a l s o   be  e m p l o y e d .  

P r e f e r a b l y   the   s e q u e s t e r i n g   a g e n t   p r o v i d e s   a  c o m p l e x i n g  

a n i o n   which   is  s t r o n g   enough  for   a  0.01M  s o l u t i o n   t h e r e o f   t o  

be  in  e q u i l i b r i u m   wi th   l e s s   than   10-3  mole  of  c a l c i u m   i o n .  

P r e f e r a b l y ,   t he   m a t e r i a l s   used  in  c o m p o s i t i o n s   of  t h e  

p r e s e n t   i n v e n t i o n   and  r e f e r r e d   to  h e r e i n   as  the  s e q u e s t e r i n g  

a g e n t   f a l l   i n t o   one   of   t h e   f o l l o w i n g   c a t e g o r i e s   o f  

c o m p o u n d s : -   o r g a n o p h o s p h o n i c   a c i d s   and  t h e i r   s a l t s ;   a m i n o -  

c a r b o x y l i c   a c i d s   and  t h e i r   s a l t s   and  m i x t u r e s   t h e r e o f ,   a n d  

o p t i o n a l l y   i n c l u d i n g   p o l y h y d r o x y c a r b o x y l i c   a c i d s   and  t h e i r  

s a l t s ;   a n d / o r   i n o r g a n i c   s a l t s   s u c h   as   s o d i u m  

s e s q u i c a r b o n a t e .  

The  s e q u e s t e r i n g   a g e n t s   h a v e   in  common  t h e   f e a t u r e   o f  



c h e m i c a l   s t a b i l i t y   to  h y d r o l y s i s   u n d e r   t h e   c o n d i t i o n s  

e x p e c t e d   to  be  e n c o u n t e r e d   by  a  c l e a n s i n g   c o m p o s i t i o n ,   w h i c h  

d i s t i n g u i s h e s   them  as  a  g roup   from  sod ium  h e x a m e t a p h o s p h a t e .  

M o r e o v e r   i t   has  been  found  t h a t   the   s e q u e s t e r i n g   a g e n t s   when 

i n c l u d e d   in  t h e   c o m p o s i t i o n s   of  t h e   p r e s e n t   i n v e n t i o n   f o r  

w a s h i n g   h a i r   e x h i b i t   good  h a i r   c o n d i t i o n i n g   p r o p e r t i e s ,   t h a t  

i s   t h e y   a t   l e a s t   c o n t r i b u t e   to  t h e   p o s t - s h a m p o o i n g  

m a n a g e a b i l i t y ,   f ee l   and  a p p e a r a n c e   of  the   h a i r .  

A c c o r d i n g l y ,   in  a  p a r t i c u l a r   a s p e c t   t h e   p r e s e n t  

i n v e n t i o n   p r o v i d e s   a  l i q u i d   h a i r   s h a m p o o   c o m p o s i t i o n  

c o m p r i s i n g   w a t e r ;   a t   l e a s t   one  a n i o n i c   s u r f a c t a n t ;   a t  

l e a s t   one  s u r f a c t a n t   o t h e r   t han   an  a n i o n i c   s u r f a c t a n t ;   a n d  

at  l e a s t   one  s e q u e s t e r i n g   a g e n t   s e l e c t e d   f r o m : -  

( i )   o r g a n o p h o s p h o n a t e s   of  g e n e r a l   f o r m u l a   ( I )  

w h e r e i n   R  =   C H 2 P 0 3 M 2 ,   M  r e p r e s e n t s   h y d r o g e n ,   or  a 

c o s m e t i c a l l y   a c c e p t a b l e   o r g a n i c   a n d / o r   i n o r g a n i c   b a s e ;   a n d  

R1  is   a  s t r a i g h t   or  b r a n c h e d   c h a i n   a l k y l   g r o u p   w h i c h   m a y  

c o n t a i n   an  odd  or  even   n u m b e r   of  c a r b o n   a t o m s   u p  t o   14  i n  

n u m b e r ,   a  h y d r o x y a l k y l   g roup   c o n t a i n i n g   from  2  to  6  c a r b o n  

a t o m s ,   or  a  g r o u p  

in  w h i c h   n  =  0,  1,  2,  3  or  4;  or  R1  =  R:  o r  

( i i )   a m i n o c a r b o x y l i c   a c i d s   of  g e n e r a l   f o r m u l a   ( I I )  



w h e r e i n  

where   M  is  as  d e f i n e d   a b o v e :   or  m i x t u r e s   t h e r e o f   o p t i o n a l l y  

c o n t a i n i n g : -  

( i i i )   p o l y h y d r o x y c a r b o x y l i c   a c i d s   c o n t a i n i n g   5  to  7 

c a r b o n   a t o m s ,   o p t i o n a l l y   in  a  r i n g ,   and  more   t h a n   t w o  

h y d r o x y l   g r o u p s   p e r   m o l e c u l e   or  t h e i r   s a l t s   w i t h  

c o s m e t i c a l l y   a c c e p t a b l e   o r g a n i c   a n d / o r   i n o r g a n i c   b a s e s :  

a n d / o r   ( i v )   s o d i u m   s e s q u i c a r b o n a t e ,   t h e   r e l a t i v e  

c o n c e n t r a t i o n s   of  t h e   c o m p o n e n t s   b e i n g   so  c h o s e n   t h a t   t h e  

c o m p o s i t i o n   has  a t   l e a s t   two  d i s t i n c t   l a y e r s   w h i c h   a r e  

t e m p o r a r i l y   i n t e r d i s p e r s i b l e   upon  a g i t a t i o n   and  w h e r e i n   e a c h  

l a y e r   i s   m i s c i b l e   w i t h   w a t e r   in  s u b s t a n t i a l l y   a l l  

p r o p o r t i o n s .  

The  c o m p o s i t i o n s   of  the   p r e s e n t   i n v e n t i o n   w i l l   u s u a l l y  

have   2  d i s t i n c t   l a y e r s ,   h o w e v e r   t h e   i n v e n t i o n   e n c o m p a s s e s  

t h e   p o s s i b i l i t y   of  h a v i n g   3  or  even   4  l a y e r s   e a c h   of  w h i c h  

is  m i s c i b l e   wi th   w a t e r   in  s u b s t a n t i a l l y   al l   p r o p o r t i o n s .  

The  s e p a r a t e   l a y e r s   in  the  c o m p o s i t i o n s   of  the   p r e s e n t  

i n v e n t i o n   are  p r e f e r a b l y   c l e a r   and  b r i g h t .   In  a  c o m p o s i t i o n  

h a v i n g   o n l y   two  l a y e r s ,   an  u p p e r   l a y e r ,   l a r g e l y   c o n t a i n i n g  

d i s s o l v e d   s u r f a c t a n t   and  a  l o w e r   l a y e r   l a r g e l y   c o n t a i n i n g  

d i s s o l v e d   s e q u e s t e r i n g   a g e n t   i t   is  e s p e c i a l l y   p r e f e r a b l e   t o  

a c h i e v e   c l e a r ,   b r i g h t   p h a s e s .   The  c l a r i t y   of  t h e   l a y e r s  



d e p e n d s   in  p a r t   on  t he   n a t u r e   of  t h e   c o m p o n e n t s ,   t h e i r  

p u r i t y   and  c o n c e n t r a t i o n .  

The  r e l a t i v e   p r o p o r t i o n s   of  the   s e l e c t e d   c o m p o n e n t s   i n  

the   c o m p o s i t i o n   a re   d e t e r m i n e d   by  the   o v e r r i d i n g   r e q u i r e m e n t  

fo r   a  m u l t i p h a s e   c o m p o s i t i o n .  

B r o a d l y ,   t h e   m a x i m u m   c o n c e n t r a t i o n   of  s e q u e s t e r i n g  

a g e n t   w i l l   be  25%  by  w e i g h t   of  the   c o m p o s i t i o n .   The  m a x i m u m  

t o t a l   s u r f a c t a n t   c o n c e n t r a t i o n   w i l l   be  40%  by  w e i g h t   of  t h e  

c o m p o s i t i o n .   The  m a x i m u m   c o n c e n t r a t i o n   of  a n i o n i c  

s u r f a c t a n t   w i l l   be  25%  by  w e i g h t   of  the   c o m p o s i t i o n .  

P r e f e r r e d   r a n g e s   of  c o n c e n t r a t i o n s   b a s e d   by  w e i g h t   o f  

t h e   f i n a l   c o m p o s i t i o n   a r e   5  to  15%  a n i o n i c   s u r f a c t a n t   o r  

b l e n d   t h e r e o f ,   up  to  15%  of  o t h e r   s u r f a c t a n t   or  b l e n d  

t h e r e o f ,   up  to  15%  of  s e q u e s t e r i n g   a g e n t   and  more   t h a n   60% 

of  w a t e r .  

More  p r e f e r a b l y   the   c o n c e n t r a t i o n   of  s e q u e s t e r i n g   a g e n t  

i s   f r o m   2 - 1 5 % .   The  a m o u n t   of  s e q u e s t e r i n g   a g e n t   i s  

g e n e r a l l y   t o w a r d s   the   low  end  of  t h i s   r a n g e .  

The  p r o p o r t i o n   of  w a t e r   is  p r e f e r a b l y   be low  85%. 

L i q u i d   s h a m p o o s   g e n e r a l l y   c o n t a i n   more  than   abou t   60% 

of  w a t e r .   Be low  t h a t   v a l u e   t h e y   t e n d   to  be  of  a  p a s t y  

c o n s i s t e n c y .   At  a  c o n c e n t r a t i o n   g r e a t e r   than   85%  by  w e i g h t  

of  w a t e r ,   t h e   a m o u n t   of  a c t i v e   m a t e r i a l   per   u n i t   d o s e   m a y  

s o m e t i m e s   be  i n s u f f i c i e n t .   H o w e v e r ,   l i q u i d   s h a m p o o s   w i t h  

o v e r   90%  w a t e r   o c c u r   in  t h e   m a r k e t   p l a c e   a t  a  p r i c e  

a t t r a c t i v e   to  some  c o n s u m e r s .   I t   t h e r e f o r e   has  to  b e  

o b s e r v e d   t h a t   some  of  t h e   c o m p o s i t i o n s   of  t h e   p r e s e n t  

i n v e n t i o n   can  s t i l l   r e t a i n   t h e i r   m u l t i p h a s e   s t a t e   at  s u c h  

d i l u t i o n s .  



The  c o m p o s i t i o n s   of  the   p r e s e n t   i n v e n t i o n   a re   e x t r e m e l y  

c o m p l e x   b e c a u s e   the   m a t e r i a l s   used  are   g e n e r a l l y   i n d u s t r i a l  

p r o d u c t s   w h i c h   r a r e l y   c o n t a i n   a  s i n g l e   s u b s t a n c e .  

N e v e r t h e l e s s   i t   has  been   f o u n d   t h a t   an  i n f o r m a t i v e   c u r v e  

r e s u l t s   f rom  p l o t t i n g   r e l a t i v e   c o n c e n t r a t i o n s   in  w a t e r   o f  

t h e   t h r e e   m a i n   c o m p o n e n t s   a n i o n i c   s u r f a c t a n t ,   o t h e r  

s u r f a c t a n t   and  s e q u e s t e r i n g   a g e n t .   By  p l o t t i n g   such  c u r v e s  

at  g i v e n   c o n c e n t r a t i o n s   of  w a t e r   in  the   c o m p o s i t i o n   a  g o o d  

i d e a   of  t h e   t h r e e   d i m e n s i o n a l   p h a s e   d i a g r a m   at  a  g i v e n  

t e m p e r a t u r e   may  be  h a d .  

The   i n v e n t i o n   i s   f u r t h e r   i l l u s t r a t e d   in  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   where   c o n c e n t r a t i o n s   are   e x p r e s s e d   a s  

r a t i o s   f rom  w h i c h   a b s o l u t e   c o n c e n t r a t i o n s   in  t e r m s   o f  

p e r c e n t a g e   by  w e i g h t   of  t h e   t o t a l   c o m p o s i t i o n   may  b e  

d e t e r m i n e d   in  c o n j u n c t i o n   w i t h   the  i n d i c a t e d   w a t e r   c o n t e n t  

which   is  f i x e d   fo r   each  p h a s e   d i a g r a m ,   in  w h i c h : -  

F i g u r e   1  i s   a  p l o t   on  t r i a n g u l a r   c o o r d i n a t e s   o f  

c o m p o s i t i o n s   w h i c h   c o n t a i n   60%  w a t e r   w i t h   v a r i o u s  

c o n c e n t r a t i o n s   of  t r i e t h a n o l a m i n e   l a u r y l   s u l p h a t e   as  a n i o n i c  

s u r f a c t a n t ,   c o c o n u t   d i e t h a n o l a m i d e   as  n o n i o n i c   s u r f a c t a n t  

and  t he   s o d i u m   s a l t   of  n i t r i l o   t r i s   ( m e t h y l e n e   p h o s p h o n i c  

a c i d )   as  s e q u e s t e r i n g   a g e n t .   The  r i g h t   u p r i g h t   s i d e   of  t h e  

t r i a n g l e   r e p r e s e n t s   i n c r e a s i n g   c o n c e n t r a t i o n   of  n o n i o n i c  

s u r f a c t a n t   w i t h   maximum  c o c o n u t   d i e t h a n o l a m i d e   at  the   a p e x  

of  t h e   t r i a n g l e ;   t h e   l e f t   u p r i g h t   s i d e   of  t h e   t r i a n g l e  

r e p r e s e n t s   i n c r e a s i n g   c o n c e n t r a t i o n   of  a n i o n i c   s u r f a c t a n t  

w i t h   m a x i m u m   t r i e t h a n o l a m i n e   l a u r y l   s u l p h a t e   at  t he   l e f t  

e x t r e m i t y   of  the   b a s e ;   the   ba se   of  the   t r i a n g l e   r e p r e s e n t s  

i n c r e a s i n g   c o n c e n t r a t i o n   of  s e q u e s t e r i n g   a g e n t   w i t h   m a x i m u m  



s o d i u m   n i t r i l o   t r i s   ( m e t h y l e n e   p h o s p h o n a t e )   at  t h e   r i g h t ;  

t h o s e   c o m p o s i t i o n s   e x h i b i t i n g   a  m u l t i p l i c i t y   of  p h a s e s   l i e  

to  the   r i g h t   of  the   b o u n d a r y   c u r v e ;  

F i g u r e   2  i s   a  s i m i l a r   p l o t   f o r   a  c o n c e n t r a t i o n  7 0 %   o f  

w a t e r ;  

F i g u r e   3  i s   a  s i m i l a r   p l o t   f o r   a  c o n c e n t r a t i o n   80%  o f  

w a t e r ;   a n d  

F i g u r e   4  is   a  s i m i l a r   p l o t   f o r   a  c o n c e n t r a t i o n   90%  o f  

w a t e r ;  

S i n c e ,   n o m i n a l l y ,   w a t e r   r e p r e s e n t s   an  u p r i g h t   edge  of  a 

t e t r a h e d r o n   r e s t i n g   on  i t s   b a s e ,   t h e   s i z e   of  t h e s e   p h a s e  

d i a g r a m s   d i m i n i s h e s   as  the   c o n c e n t r a t i o n   of  w a t e r   i n c r e a s e s .  

I t   can  be  v i s u a l i s e d   f rom  t h i s   c o l l e c t i o n   of  p h a s e  

d i a g r a m s   t h a t   t h e   s h a p e   of  t h e   w h o l e   b o u n d a r y   s u r f a c e   i s  

r e m i n i s c e n t   of  a  p a r t l y   f i l l e d   s a i l .  

F i g u r e s   5 ,  6   and  7  a r e   p l o t s   of  d i f f e r e n t   m i x t u r e s   o f  

as  a n i o n i c   s u r f a c t a n t ,   s o d i u m   l a u r e t h   s u l p h a t e   ( s o d i u m   (2 

mole   e t h o x y l a t e d ) l a u r y l   s u l p h a t e ) ;   as  o t h e r   s u r f a c t a n t   t h e  

n o n i o n i c   s u r f a c t a n t   c o c o a m i d e   DEA  ( c o c o n u t   d i e t h a n o l a m i d e )  

and  as  s e q u e s t e r i n g   a g e n t   t r i s o d i u m   HEDTA  ( t h e   t r i s o d i u m  

s a l t   of  N - h y d r o x y e t h y l   e t h y l e n e d i a m i n e   t r i a c e t i c   a c i d )  

r e s p e c t i v e l y   at  72%,  80%  and  90%  w a t e r   c o n t e n t s .  

A  s i m i l a r l y   s h a p e d   b o u n d a r y   s u r f a c e   i s   a p p a r e n t   f r o m  

t h i s   c o l l e c t i o n   of  phase   d i a g r a m s .   M u l t i p h a s e   c o m p o s i t i o n s  

l i e   to  t h e   r i g h t   of  t h e   b o u n d a r y   c u r v e s   and  s i n g l e   p h a s e  

c o m p o s i t i o n s   to  the  l e f t   t h e r e o f .  

It  w i l l   be  a p p r e c i a t e d   t h a t   the   c o m p o s i t i o n s   w i t h i n   t h e  

i n v e n t i o n   r e f e r r e d   to  above  as  f a l l i n g   w i t h i n   the   b o u n d a r y  

c u r v e s   c o n s i s t   of  t h e   ma in   c o m p o n e n t s   of  t h e   p r e s e n t  



i n v e n t i o n   and  do  not  i n c l u d e   the   a d d i t a m e n t s   c h a r a c t e r i s t i c  

of  c o m m e r c i a l   p r e p a r a t i o n s .  

With  i n c r e a s e   in  t e m p e r a t u r e   i t   has  been  found  t h a t   t h e  

p h a s e   v o l u m e   r a t i o   f o r   a  g i v e n   two  p h a s e   c o m p o s i t i o n   i s  

r e d u c e d ,   t h a t   is   t h e   u p p e r   l a y e r   e f f e c t i v e l y   t e n d s   t o  

d i m i n i s h .   G e n e r a l l y   t h e   m u l t i p h a s e   c o m p o s i t i o n s   of  t h e  

p r e s e n t   i n v e n t i o n   when  s u b j e c t e d   to  c y c l i c   t e m p e r a t u r e  

c h a n g e s ,   t h a t  i s   i n c r e a s e   in  t e m p e r a t u r e   f o l l o w e d   b y  

d e c r e a s e   in  t e m p e r a t u r e   or  v i c e   v e r s a ,   u n d e r g o   r e v e r s i b l e  

c h a n g e s   in  p h a s e   v o l u m e   r a t i o .  

V a r i o u s   m a t e r i a l s   may  be  added  to  the  s u r f a c t a n t   b l e n d s  

as  v i s c o s i t y   m o d i f i e r s   a n d / o r   c l a r i f y i n g   a g e n t s   e t c .  

Min ima l   a m o u n t s   of  l o w e r   a l i p h a t i c   a l c o h o l s ,   s i g n i f i c a n t l y  

be low  2%  by  w e i g h t   of  the   t o t a l   c o m p o s i t i o n   are  a d m i s s a b l e  

in  the  c o m p o s i t i o n s   of  the   p r e s e n t   i n v e n t i o n ,   fo r   e x a m p l e   t o  

a s s i s t   in  t h e   d i s p e r s i o n   of  c o s m e t i c   c o m p o n e n t s   s u c h   a s  

p e r f u m e s   and  o t h e r   a d d i t a m e n t s   of  an  o i l y   n a t u r e .   T h e  

v a r i o u s   m a t e r i a l   i n c l u d e   c o n v e n t i o n a l   t h i c k e n e r s   s u c h   a s  

t h e   c e l l u l o s e   d e r i v a t i v e s ,   f o r   e x a m p l e   h y d r o x y e t h y l  

c e l l u l o s e ,   e t h y l h y d r o x y e t h y l   c e l l u l o s e ,   h y d r o x y p r o p y l -  

c e l l u l o s e ,   h y d r o x y p r o p y l m e t h y l   c e l l u l o s e   and  s o d i u m  

c a r b o x y m e t h y l   c e l l u l o s e ;   n a t u r a l   gums  such  as  x a n t h a n   gum;  

s y n t h e t i c   m a t e r i a l   s u c h   as  t h e   p o l y a l k y l e n e   g l y c o l   b l o c k  

p o l y m e r s   and  c o p o l y m e r s   e x e m p l i f i e d   by  p o l y e t h y l e n e   g l y c o l s  

b l o c k   p o l y m e r s   of  mean  m o l e c u l a r   w e i g h t   200  to  3 5 0 0 0 ,  

p o l y p r o p y l e n e   g l y c o l   b l o c k   p o l y m e r s   of  mean  m o l e c u l a r   w e i g h t  

200  to  3 5 0 0 0   and  m i x e d   p o l y e t h y l e n e   p o l y p r o p y l e n e   g l y c o l  

b l o c k   c o p o l y m e r s   of  mean  m o l e c u l a r   w e i g h t   l e s s   t han   1 0 , 0 0 0 ;  

m i l d l y   a n i o n i c   p o l y m e r i c   m a t e r i a l s   such  as  the   sod ium  s a l t  



of  a c r y l i c   a c i d   c o p o l y m e r s ;   h i g h e r   f a t t y   a l c o h o l s   such  a s  

l a u r y l   a l c o h o l ,   c e t y l   a l c o h o l   and  t h e   l i k e ;   as  w e l l   a s  

s a l t s   s u c h   as  m a g n e s i u m   a l u m i n i u m   s i l i c a t e ,   s o d i u m   a n d / o r  

p o t a s s i u m   c i t r a t e s ,   sodium  c h l o r i d e   or  m i x t u r e s   t h e r e o f .  

A  b u f f e r   may  be  i n c l u d e d   in  t h e   c o m p o s i t i o n s   of  t h e  

i n v e n t i o n   to  a c h i e v e   a  d e s i r e d   p H - v a l u e   in  t h e   f i n a l  

c o m p o s i t i o n .   G e n e r a l l y   the   pH  of  the   c o m p o s i t i o n s   l i e s   i n  

t h e   r a n g e   4.5  to  10;  p r e f e r a b l y   6  to  8.  I t   has  to  b e  

o b s e r v e d   t h a t   t h e   p h a s e   v o l u m e   r a t i o   can  v a r y   w i t h   pH 

i n s o f a r   as  i t   is  n e c e s s a r y   to  i n c l u d e   a  b u f f e r   to  a r r i v e   a t  

an  a c c e p t a b l e   f i n a l   pH  v a l u e   and  such  i n c l u s i o n   c h a n g e s   t h e  

c o m p o s i t i o n   hence   i t s   l o c a t i o n   on  a  phase   d i a g r a m .  

The  c o m p o s i t i o n s   of  the   p r e s e n t   i n v e n t i o n   are   n o m i n a l l y  

l i q u i d   c l e a n e r s .   U s e r s   a r e   a c c u s t o m e d   to  a  d e g r e e   o f  

t h i c k n e s s   or  body  in  s u c h   c o m p o s i t i o n s   f o r   use  in  t h e  

s h o w e r ,   t h e   b a t h   or  as  h a i r   s h a m p o o s .   Such  t h i c k n e s s   a t  

l e a s t   in  p a r t  i s   r e f l e c t e d   in  t h e  v i s c o s i t y   of   a 

c o m p o s i t i o n .   The  v i s c o s i t y   of  t h e   c o m p o s i t i o n   of  t h e  

i n v e n t i o n   c o n t a i n i n g   t he   ma in   c o m p o n e n t s   bu t   w i t h o u t  

c u s t o m a r y   a d d i t i v e s   v a r i e d   c o n s i d e r a b l y   from  c o m p o s i t i o n   t o  

c o m p o s i t i o n   d e p e n d i n g   on  the  p r e c i s e   c o m p o n e n t s   u s e d ,   s o m e  

may  r e q u i r e   t h i c k e n i n g   and  some  may  r e q u i r e   t h i n n i n g .  

The  r a n g e   of  v i s c o s i t y   of  c o m p o s i t i o n s   of  t h e   p r e s e n t  

i n v e n t i o n   is  up  to  3000  c e n t i p o i s e   as  d e t e r m i n e d   u s i n g   a 

B r o o k f i e l d   v i s c o m e t e r   model  RVT  u s i n g   s p i n d l e   No.  3  a t   s p e e d  

20  at   20°C .   P r e f e r a b l y ,   t h e   v i s c o s i t y   r a n g e   is   4 0 0 - 1 5 0 0  

c e n t i p o i s e .  



The  c o m p o s i t i o n s   of  the   p r e s e n t   i n v e n t i o n   may  i n c l u d e  

the   c u s t o m a r y   c o s m e t i c   a d d i t a m e n t s ,   for   e x a m p l e   c o l o u r a n t s  

w h i c h   u s u a l l y   a f f e c t   t h e   l a y e r s   d i f f e r e n t l y ;   p e r f u m e s ;  

o p a c i f y i n g   a g e n t s   and  p e a r l e s c i n g   a g e n t s   s u c h   as  e t h y l e n e  

g l y c o l   m o n o s t e a r a t e ;   l a n o l i n   and  i t s   d e r i v a t i v e s ,  

p r e s e r v a t i v e s ,   p r o t e i n   a n d   h y d r o l y s a t e s   t h e r e o f ;  

a n t i d a n d r u f f   a g e n t s ,   s u c h   as  c o a l   t a r   s o l u t i o n   a n d  

p i r o c t o n e   o l a m i n e   ( f o r   e x a m p l e   OCTOPIROX,  T r a d e   Mark  o f  

H o e c h s t   GmbH  fo r   the  m o n o e t h a n o l a m i n e   s a l t   of  1 - h y d r o x y - 4 -  

m e t h y l - 6 - ( 2 , 4 , 4 - t r i m e t h y l p e n t y l ) - 2 ( 1 H ) - p y r i d i n o n e ) .   It   i s   s 

w o r t h   r e m e m b e r i n g   t h a t   t h e   i n c l u s i o n   of  t h e s e   a d d i t a m e n t s  

a f f e c t s   t h e   c o n s t i t u t i o n   of   t h e   c o m p o s i t i o n   of   m a i n  

c o m p o n e n t s   and  hence   i t s   p o s i t i o n   on  the  phase   d i a g r a m s ,   s o  

some  c a r e   has  to  be  e x e r c i s e d   to  a t t a i n   a  g i v e n   r a t i o   o f  

u p p e r   to  l o w e r   l a y e r s .  

In  t he   f o l l o w i n g   E x a m p l e s   i l l u s t r a t i n g   t he   i n v e n t i o n  

p e r c e n t a g e s   a r e   by  w e i g h t   of  t h e   t o t a l   f i n a l   c o m p o s i t i o n  

e x c e p t   w h e r e   o t h e r w i s e   i n d i c a t e d .   T h r o u g h o u t ,   t h e   p h a s e  

v o l u m e   r a t i o s   e x p r e s s e d   are  as  u p p e r : l o w e r   l a y e r s .  

The  me thod   of  p r e p a r i n g   the  c o m p o s i t i o n s   was  the   s a m e  

t h r o u g h o u t   i n v o l v i n g   m i x i n g   t o g e t h e r   t h e   s u r f a c t a n t  

m a t e r i a l s ,   w a t e r   and  c o l o u r a n t s   w i t h   s t i r r i n g   w h i l s t   g e n t l y  

h e a t i n g   u n t i l   a  h o m o g e n e o u s   m i x t u r e   i s   f o r m e d .   T h e  

s e q u e s t e r i n g   a g e n t   was  t h e n   a d d e d   w i t h   g e n t l e   h e a t i n g   i f  

n e c e s s a r y   and  t h e   w h o l e   was  a l l o w e d   to  c o o l .   F i n a l l y  

p e r f u m e   was  added   and  the  pH  was  a d j u s t e d   w i th   c i t r i c   a c i d  

as  n e c e s s a r y .  



E x a m p l e   1 

.  A f t e r   s t a n d i n g ,   t h e   c o m p o s i t i o n   e x h i b i t e d   two  l i q u i d  

p h a s e s   in  the  v o l u m e   r a t i o   70 :30 .   Upon  o v e r n i g h t   s t o r a g e   a t  

the  t e m p e r a t u r e s   i n d i c a t e d   the  f o l l o w i n g   vo lume   r a t i o s   w e r e  

e x h i b i t e d : -  

A f t e r   d a i l y   s h a k i n g   t h e   s a m p l e s   on  32  o c c a s i o n s   t h e  

v o l u m e   r a t i o s   were  l i t t l e   c h a n g e d   v i z :  



I l l u s t r a t i n g   a  d e g r e e   of  t e m p e r a t u r e   s t a b i l i t y .  

S a l o n   e v a l u a t i o n  

When  e v a l u a t e d   by  a  p r o f e s s i o n a l   h a i r d r e s s e r   t h e  

f o r m u l a t i o n   was  found  to  g ive   a  h igh   v o l u m e   of  s t a b l e ,   r i c h ,  

c r eamy  l a t h e r   which  was  easy   to  r i n s e   from  the  h a i r .  

When  d r y ,   t h e   h a i r   was  e a s y   to  c o m b ,   had  good  b o d y  

m a k i n g   i t   v e r y   m a n a g e a b l e   and  s m o o t h   to  t he   t o u c h   and  h a d  

e x c e l l e n t   g l o s s .  

A f t e r   s t a n d i n g ,   t h e   c o m p o s i t i o n   e x h i b i t e d   two  l i q u i d  

p h a s e s   in  the  v o l u m e   r a t i o   6 7 : 3 3 .  

Upon  s t o r a g e   o v e r n i g h t   at  t he   t e m p e r a t u r e s   i n d i c a t e d  

the   f o l l o w i n g   v o l u m e   r a t i o s   were  e x h i b i t e d :  



A f t e r   d a i l y   s h a k i n g   t he   s a m p l e s   33  t i m e s   t h e   v o l u m e  

r a t i o s   were  s i m i l a r   to  t h e i r   i n i t i a l   v a l u e s   v i z :  

S a l o n   e v a l u a t i o n  

The  f o r m u l a t i o n   was  e v a l u a t e d   in  a  b l i n d   t r i a l   by  a 

p r o f e s s i o n a l   h a i r d r e s s e r .   I t   g ave   a  h i g h   v o l u m e   of  a  r i c h  

c r e a m y   l a t h e r ,   e a s y   to  r i n s e   f rom  t he   h a i r   l e a v i n g   i t   e a s y  

to  c o m b .  

When  d r y ,   t h e   h a i r   f e l t   s o f t ,   had  a  good  g l o s s   and  w a s  

e a s y   to  comb.   I t   had  good  b o d y ,   m a k i n g   t h e   h a i r   v e r y  

m a n a g e a b l e   and  easy   to  s t y l e .  

Example   3 



A f t e r   s t a n d i n g   t h e   c o m p o s i t i o n   e x h i b i t e d   two  l i q u i d  

p h a s e s   in  t he   v o l u m e   r a t i o   5 9 : 4 1 .  

Upon  o v e r n i g h t   s t o r a g e   at   t h e   t e m p e r a t u r e s   i n d i c a t e d  

the  f o l l o w i n g   vo lume  r a t i o s   were  e x h i b i t e d  

A f t e r   d a i l y   s h a k i n g   t h e   s a m p l e s   6  t i m e s   t h e   v o l u m e  

r a t i o s   were  ve ry   s i m i l a r   to  t h e i r   i n i t i a l   v o l u m e s   v i z :  

The  s a m p l e s   were   a l l o w e d   to  s t a n d   for   12  weeks  and  w e r e  

t h e n   r e s h a k e n   w h e r e a f t e r   t h e   v o l u m e   r a t i o s   were   f o u n d   t o  

b e : -  

A l l o w e d   to  s t a n d   12  w e e k s  

S a l o n   e v a l u a t i o n  

E v a l u a t i o n   of   t h e   f o r m u l a t i o n   by  a  p r o f e s s i o n a l  

h a i r d r e s s e r   r e v e a l e d   t h a t   t h e   p r o d u c t   g a v e   a  r i c h ,   c r e a m y ,  

s t a b l e   foam  w h i c h   was  e a s y   to  r i n s e   f rom  t h e   h a i r ,   l e a v i n g  

i t   e a sy   to  c o m b .  



When  d ry   t h e   h a i r   f e l t   s o f t   and  had  e x c e l l e n t   g l o s s .  

I t   was  e a s y   to  s t y l e ,   w i t h   good  body  and  o v e r a l l   v e r y  

m a n a g e a b l e .  

Example   4 

The  p r o d u c t   had  pH =  7.98  and  e x h i b i t e d   3  p h a s e s   in  t h e  

v o l u m e   r a t i o s   3 4 : 1 4 : 5 2   a f t e r   c e n t r i f u g i n g   at  6000  rpm  f o r  

15  m i n u t e s .   The  s h a k e n   p r o d u c t   was  r a t h e r   v i s c o u s .  

S a l o n   e v a l u a t i o n  

When  e v a l u a t e d   by  a  p r o f e s s i o n a l   h a i r d r e s s e r   t h e  

f o r m u l a t i o n   was  f o u n d   to  g i v e   a  h i g h   v o l u m e   of  s t a b l e   r i c h  

c r e a m y   l a t h e r   when  a  s l i g h t l y   above   a v e r a g e   amoun t   of  w a t e r  

was  used  to  wet  the   h e a d .  

In  i t s   e f f e c t ,   t h e   p r o d u c t   c o m p a r e d   f a v o u r a b l y   w i t h   a 

t w o - p h a s e   h a i r   s h a m p o o   c u r r e n t l y   p o p u l a r   in  t h e   m a r k e t  

p l a c e ,   i m p a r t i n g   e x c e l l e n t   c l e a n l i n e s s   body  and  g l o s s   t o  

t h e   d r i e d   h e a d s   w h i c h   w e r e   low  in  s t a t i c   m a k i n g   t hem  v e r y  



m a n a g e a b l e   and  smooth   to  the  t o u c h .  

Example   5 

The  pH  of  t h e   c o m p o s i t i o n   was  a d j u s t e d   to  7.15  w i t h  

c i t r i c   a c i d .  

The  p r o d u c t s   e x h i b i t e d   two  d i s t i n c t   l a y e r s   in  t h e  

vo lume  r a t i o   4 5 : 5 5 ,   the   u p p e r   l a y e r   was  o p a q u e .  

Sa lon   e v a l u a t i o n  

When  e v a l u a t e d   by  a  p r o f e s s i o n a l   h a i r d r e s s e r ,   t h e  

p r o d u c t   was  found  to  be  v i r t u a l l y   n o n - f o a m i n g .   R i n s e a b i l i t y  

was  good ,   l e a v i n g   the  h a i r   f e e l i n g   " s q u e a k y "   c l e a n   and  v e r y  

easy   to  c o m b .  

When  d r y ,   t h e   h a i r   was  s o f t   to  t he   t o u c h ,   had  a  g o o d  

g l o s s   and  was  v e r y   e a s y   to  m a n a g e   b e i n g   e a s y   to  comb  a n d  

h a v i n g   good  b o d y .  

Example   6 



The  pH  of  t h e   c o m p o s i t i o n   was  a d j u s t e d   to  7 .79   w i t h  

c i t r i c   a c i d .  

The  p r o d u c t   e x h i b i t e d   two  d i s t i n c t   l a y e r s   in  t h e  v o l u m e  

r a t i o   6 6 : 3 4 ,   the  u p p e r   l a y e r   was  o p a q u e .  

Sa lon   e v a l u a t i o n  

When  e v a l u a t e d   by  a  p r o f e s s i o n a l   h a i r d r e s s e r ,   t h e  

p r o d u c t   was  f o u n d   to  p r o d u c e   a  c o p i o u s   a m o u n t   of  s t a b l e ,  

r i c h ,   c r eamy   l a t h e r   which   r i n s e d   wel l   from  the  h a i r   and  l e f t  

i t   easy   to  c o m b .  

When  d r y ,   t he   h a i r   f e l t   s o f t ,   had  a  good  g l o s s   and  w a s  

easy   to  m a n a g e .  

The  f o l l o w i n g   T a b l e   i l l u s t r a t e s   a d d i t i o n a l   c o m p o s i t i o n s  

in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   in  w h i c h   t h e  

v a r i o u s   i n g r e d i e n t s   a r e   l i s t e d   as  c o m p o n e n t s   B  to  Z  and  AB 

to  AN  t o g e t h e r   w i t h   an  a m o u n t   of  w a t e r   s u f f i c i e n t   to  m a k e  

100%  a l l o w i n g   for   p e r f u m e s ,   c o l o u r a n t s   and  p r e s e r v a t i v e s   o f  

w h i c h   a  s u f f i c i e n c y   i s   a d d e d ,   u s u a l l y   a  r e l a t i v e l y   l o w  

c o n c e n t r a t i o n   of  each  is  r e q u i r e d .  

All  of  the   c o m p o s i t i o n s   were  l i q u i d   w i t h   two  d i s t i n c t  

l a y e r s   and  t he   p h a s e   v o l u m e   r a t i o   f o r   e a c h   is  i n d i c a t e d   i n  

the  T a b l e .  











The  p r o d u c t   of  E x a m p l e   24  was  s u b j e c t   to  s t o r a g e  

s h a k i n g   t e s t s   and  l i m i t e d   s a l o n   e v a l u a t i o n .  

The  pH  of  the   f i n a l   c o m p o s i t i o n   was  7.49  and  v i s c o s i t y  

of  the   m i x t u r e   was  m e a s u r e d   as  90  cps.   A f t e r   s t a n d i n g ,   t h e  

p r o d u c t   e x h i b i t e d   two  d i s t i n c t   l a y e r s   in  t he   v o l u m e   r a t i o  

5 8 : 4 2 ,   the   u p p e r   l a y e r   was  t r a n s l u c e n t .  

Upon  o v e r n i g h t   s t o r a g e   at  t he   t e m p e r a t u r e s   i n d i c a t e d  

the  f o l l o w i n g   vo lume  r a t i o s   were  e x h i b i t e d : -  

S t o r a g e   t e m p e r a t u r e  

A f t e r   s h a k i n g   s a m p l e s   o n c e   d a i l y   f o r   e a c h   of  31 

s u c c e s s i v e   days  the   vo lume  r a t i o s   w e r e : -  

and  the   u p p e r   p h a s e   r e m a i n e d   t r a n s l u c e n t .  

When  e v a l u a t e d   by  a  p r o f e s s i o n a l   h a i r d r e s s e r   on  f i v e  

h e a d s   t h e   p r o d u c t   was  f o u n d   on  w e t   a s s e s s m e n t   to   b e  

s a t i s f a c t o r y   f o r   g r e a s y   h a i r   and  b e t t e r   on  n o r m a l   to  d r y  

h a i r .   On  dry   a s s e s s m e n t   t h e   h a i r   was  l e f t   w i t h   e x c e l l e n t  

body  wi th   good  g l o s s   and  ease   of  c o m b i n g .  

For  t h e   p r o d u c t   of  E x a m p l e   25  t h e   pH  of  t h e   f i n a l  

c o m p o s i t i o n   was  7.3  and  t h e   v i s c o s i t y   of  t h e   m i x t u r e   w a s  

m e a s u r e d   as  50  c p s .   A f t e r   s t a n d i n g ,   t h e   p r o d u c t   e x h i b i t e d  

two  d i s t i n c t   l a y e r s   in  t he   v o l u m e   r a t i o   5 4 : 4 6 ,   t h e   u p p e r  



l a y e r   was  t r a n s l u c e n t   w i t h   a  b e a u t i f u l   sky  b lue   c o l o u r .  

As a  h a i r   s h a m p o o   t h e   p r o d u c t   b e h a v e d   as  t h e   p r o d u c t   o f  

Example   25  w i t h o u t   an  a n t i d a n d r u f f   f e a t u r e .  

In  t h i s   s p e c i f i c a t i o n   some  d e t e r g e n t s   a r e   named   i n  

a c c o r d a n c e   w i t h   t h e   "CTFA  C o s m e t i c   I n g r e d i e n t   D i c t i o n a r y "  

p u b l i s h e d   1982  by  The  C o s m e t i c ,   T o i l e t r y   and  F r a g r a n c e  

A s s o c i a t i o n ,   I n c .   a t   W a s h i n g t o n ,   D.C.,  U . S . A .  



1.  A  l i q u i d   c l e a n s i n g   c o m p o s i t i o n   c o m p r i s i n g   w a t e r ;   a t  

l e a s t   one  s u r f a c t a n t ;   and  at  l e a s t   one  s e q u e s t e r i n g   a g e n t ,  

t he   r e l a t i v e   c o n c e n t r a t i o n s   of  t h e   c o m p o n e n t s   b e i n g   s o  

c h o s e n   t h a t   t he   c o m p o s i t i o n   has  at  l e a s t   two  d i s t i n c t   l a y e r s  

w h i c h   a r e   t e m p o r a r i l y   i n t e r d i s p e r s i b l e   upon  a g i t a t i o n   a n d  

w h e r e i n   each  l a y e r   is  m i s c i b l e   w i th   w a t e r   in  s u b s t a n t i a l l y  

a l l   p r o p o r t i o n s .  

2.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  in  w h i c h   t h e  

s u r f a c t a n t   c o m p r i s e s   at   l e a s t   one  a n i o n i c ,   a m p h o t e r i c   o r  

n o n i o n i c   s u r f a c t a n t   or  a  m i x t u r e   t h e r e o f .  

3.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  or  C l a i m   2  in  w h i c h  

the   s u r f a c t a n t   c o m p r i s e s   at  l e a s t   one  a n i o n i c   s u r f a c t a n t   a n d  

at  l e a s t   one  s u r f a c t a n t   o t h e r   than   an  a n i o n i c   s u r f a c t a n t .  

4.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  o r   C l a i m   2  in  w h i c h  

t h e   c o n c e n t r a t i o n   of  s u r f a c t a n t   c o m p r i s e s   up  to  50%  by  

w e i g h t   of  the   c o m p o s i t i o n .  

5.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  or  C l a i m   2  in  w h i c h  

the  s e q u e s t e r i n g   a g e n t   c o m p r i s e s   up  to  30%  by  w e i g h t   of  t h e  

c o m p o s i t i o n .  

6.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   i n  

w h i c h   t h e   s e q u e s t e r i n g   a g e n t   p r o v i d e s   a  c o m p l e x i n g   a n i o n  

wh ich   is  s t r o n g   enough   fo r   a  0.01M  s o l u t i o n   t h e r e o f   to  be  i n  

e q u i l i b r i u m   wi th   l e s s   than   10-3  mole  of  c a l c i u m   i o n .  

7.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   i n  

which   the   s e q u e s t e r i n g   a g e n t   c o m p r i s e s   at  l e a s t   one  c o m p o u n d  

w h i c h   is   an  o r g a n o p h o s p h o n i c   a c i d   or  s a l t   t h e r e o f ,   a n  

a m i n o c a r b o x y l i c   a c i d   or  a  s a l t   t h e r e o f   or  a  m i x t u r e   t h e r e o f .  



8.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   7  w h i c h   i n c l u d e s   a 

p o l y h y d r o x y c a r b o x y l i c   a c i d   or  s a l t   t h e r e o f   a n d / o r   s o d i u m  

s e s q u i c a r b o n a t e .  

9.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  p r e c e d i n g   C l a i m   i n  

which   the   s e q u e s t e r i n g   a g e n t   c o m p r i s e s   at  l e a s t   one  o f : -  

( i )   o r g a n o p h o s p h o n a t e s   of  g e n e r a l   f o r m u l a   ( I )  

w h e r e i n   R  =   - C H 2 P O 3 M 2 ,   M  r e p r e s e n t s   h y d r o g e n ,   or  a 

c o s m e t i c a l l y   a c c e p t a b l e   o r g a n i c   or  i n o r g a n i c   b a s e ;   and  R1 

is  a  s t r a i g h t   or  b r a n c h e d   c h a i n   a l k y l   g r o u p   w h i c h   m a y  

c o n t a i n   an  odd  or  even   n u m b e r   of  c a r b o n   a t o m s   up  to  14  i n  

n u m b e r ,   a  h y d r o x y a l k y l   g roup   c o n t a i n i n g   from  2  to  6  c a r b o n  

a t o m s ,   or  a  g r o u p  

in  w h i c h   n  =  0,  1,  2,  3  or  4;  or  R1 =  R:  o r  

( i i )   a m i n o c a r b o x y l i c   a c i d s   of  g e n e r a l   f o r m u l a   ( I I )  

w h e r e i n  



where   M  is  as  d e f i n e d   a b o v e :   or  m i x t u r e s   t h e r e o f .  

10.  A  c o m p o s i t i o n   as  c l a i m e d   in  any   p r e c e d i n g   c l a i m  

i n c l u d i n g   a  p o l y h y d r o x y c a r b o x y l i c   ac id   and  c o n t a i n i n g   5  to  7 

c a r b o n   a t o m s ,   o p t i o n a l l y   in  a  r i n g ,   and  more   t h a n   t w o  

h y d r o x y l   g r o u p s   p e r   m o l e c u l e ,   s a l t s   t h e r e o f   w i t h  

c o s m e t i c a l l y   a c c e p t a b l e   o r g a n i c   a n d / o r   i n o r g a n i c   b a s i s ,  

a n d / o r   sod ium  s e s q u i c a r b o n a t e .  

11.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   5  in  w h i c h   t h e  

s e q u e s t e r i n g   a g e n t   c o m p r i s e s   up  to  25%  by  w e i g h t   of  t h e  

c o m p o s i t i o n .  

12.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   11  in  w h i c h   t h e  

s e q u e s t e r i n g   a g e n t   c o m p r i s e s   up  to  15%  by  w e i g h t   of  t h e  

c o m p o s i t i o n .  

13.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   11  in  w h i c h   t h e  

s e q u e s t e r i n g   a g e n t   c o m p r i s e s   from  2%  to  15%  by  w e i g h t   of  t h e  

c o m p o s i t i o n .  

14.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   i n  

w h i c h   t h e   a n i o n i c   s u r f a c t a n t   is   a  b l e n d   of  a n i o n i c   s u r f a c e  

a c t i v e   a g e n t s .  












	bibliography
	description
	claims
	drawings

